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Abstract 
Results of pot experiments on the uptake of radioactive Sr and Cs by 
different plant species are presented, and comparisons are made between 
the uptake figures registered on some representative Danish soils. The up-
take of radioactive Sr varied considerably between plant species and could 
be evaluated from their Ca uptake. The Sr-89/Ca ratio varied between dif-
ferent parts of the same plant, being relatively high in the roots of root crops 
and low in seeds and fruits. The Sr-89 uptake from different soil types de-
creased with increasing content of exchangeable C a in the soils. The Ce-137 
uptake varied between plant species and could be reduced by potassium fer-
tilization. The uptake from different soil types generally decreased with 
increasing clay content, but also the content of organic matter influenced 
the plant availability of Cs-137. 
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INTRODUCTION 
The uptake of fission products by plants constitutes an important step 
in the movement of these elements from contaminated soils to human food. 
Many investigations (e.g. Jacobsen and Overstreet 1948, Klechkovsky and 
GuiiaUn 1957 and Romney et aL 1963) on the soil - plant relationships of 
different fission products have shown that the long-lived isotopes of stron-
tium (Sr-90 and Sr-89) and caesium (Cs-13?) are of special interest in this 
connection, and much work bas been done to elucidate the behaviour of Sr 
and Cs in soil and their uptake by plants. 
In assessing the hazards from contamination of agricultural areas by 
these isotopes it i s very important to know the influence of such factors as 
the plant species, soil types, cultivation practices, liming, and mineral 
fertilisation on the amount taken up by crops grown on contaminated soils. 
The present report gives results of pot experiments on the uptake of radio-
active Sr and Cs by different plant species, and comparisons are made be-
tween the uptake figures recorded on some representative Danish soils. 
MATERIALS AND METHODS 
Soil Types 
The soil samples used as growth media in the pot experiments were 
obtained from the ploughed layers of typical Danish agricultural soils. Some 
characteristics of Ihe soils are given intabte 1. The stable Sr- and Ca-
contents are shown in table 2. The » r i s recorded as micro-equivalents 
(weq) and the Ca as milli-equivalents (meq) per 100 g of air-dry soil. The 
Sr/Ca ratios did not vary much between the soils. 
Prior to potting, the soils were enriched with the essential plant 
nutrients to ensure normal development of the plants, Sr-89 or Cs-137 in 
solutions was added to small samples (30 g) of the soils. These samples 
were air-dried and carefully mixed with the main portion of soil. The con-
taminated soil samples were transferred to PVC-pots containing from 0.8 
to 1.0 kg depending on the soil type. In the experiments with different plant 
species somewhat larger pots containing 1. 2 kg of soil no. 40 (table 1) were 
used, 
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Plant Species 
Forty-four different plant species were tested. In table 3 the com-
mon name, botanical name, variety if specified, and time of harvest are 
given. Four pots of each species were seeded on May 17, 1962. Two of the 
pots contained soil contaminated with 3 tie carrierfree Sr-69, and the soil in 
the remaining two pots was contaminated with 10 uc carrierfree Cs-137 per 
pot. 
For the investigation of the influence of soil types, red clover and 
rye grass were grown in all the soils listed in table 1. 
Growing Conditions 
After seeding the pots were placed on benches in the greenhouse and 
watered daily with deionized water. During the summer period the tempera-
ture was intended to be controlled between 18 and 25°C, but on very hot days 
it may have risen to about 30 C. In the cold season, autumn, winter and 
early spring, the temperature was maintained between 15 and 18°C. Sup-
plementary light from Philips fluorescent tubes (TLF W/33, approximately 
2 100 watts per m ) was applied from about October 15 until about March 15. 
Analytical Procedures 
On harvesting, the crops were cut to about 2 cm above the soil sur-
face. The harvested material from each pot was dried for 18 hours at 80°C, 
weighed, and milled. For each treatment, two 1.5 g samples of the plant 
powder were pressed into briquettes by hydraulic pressure. The briquettes 
were measured for radioactivity. The activity present at the time of counting 
was corrected for the decay of activity from the start of the experiments. 
The briquettes were dry-combusted after counting, and the ash solution was 
titrated with 0.01 M solution of the di-sodium salt of ethylene-diamine-
tetra-acetic acid (EDTA) for determination of the Ca and Mg contents of the 
samples. K and Na were determined by flame photometry. 
Strontium and calcium were extracted from soil samples with N 
ammonium acetate solutions and 2 N HC1. The extracted stable Sr was 
determined by flame photometry and Ca by titration against EDTA, 
RESULTS AND DISCUSSION 
The uptake of Sr and Cs by forty-four different plant species grown 
in soil No. 40 was measured in a pot experiment during the summer of 1962, 
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'Die investigations on the uptake from different soil types were performed 
as long-term pot experiments, and several harvests were made. 
The ^ Uptake by Different Plant Species 
The cereal crops were harvested at the time of ear emergence and 
the grasses and clovers when the plants had grown to a height of about 25 cm. 
The beans, yellow lupin, rape, cabbage, white mustard, flax, and sunflowers 
were harvested at the time of flowering end the root crops and potatoes when 
the plants had produced sufficient material for the analysis. The vegetables 
were taken at the stages of growth at which they are normally harvested for 
human consumption. Only the above-ground part of the plants was harvested 
except in the case of root crops and potatoes. 
Yield of dry matter and analytical data are given in table 4. 
Strontium 
Between plant species belonging to the same botanical family there 
was considerable variation in the concentration of Sr-89 in dry matter. On 
an average, however, the lowest concentration was found in the gramineae, 
an appreciably larger content of Sr-89 was found in most of the crucifers, 
and the highest concentration occurred in the legumes and the urabelliferae. 
The Sr-89 content was larger in barley and rye than in wheat and 
oats. This agrees with the results reported by Evans and Dekker (1962) for 
the Sr-90 concentration in straw. But the difference between these plant 
species in the present investigation is greater than that reported by Evans 
and Dekker and also greater than that found in other experiments in our 
department in which the plants were grown to maturity. Possibly this is due 
to the difference in the physiological stage of growth at the time of harvest. 
Among the grasses commonly used in agricultural practice the cock's 
foot has the lowest Sr-89 concentration in dry matter, while there is no dif-
ference between rye grass, timothy and meadow fescue. Approximately the 
same Sr-89 concentration was found in the 1st and the 2nd cut. Kidney vetch 
contains more Sr-89 per g of dry matter than the other legumes tested, but 
also in stems and leaves of common pea the concentration is high, whereas 
it i» wry low in the seeds of pea. 
The Sr-89 content of different parts of the plants varies considerably. 
In root crops the highest Sr-89 concentration was found in the tops. The 
Sr-89 content of the mangold roots seems to be rather large, but the reason 
for this is likely to be the early stage of development at the time of harvest. 
Tomato fruits have a very low Sr-89 concentration, and the same is true ot 
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potato tubers. 
The Sr-89 and Ca concentrations in the plants vary alike. The cor-
relation coefficient between all the Sr-89 and Ca concentrations listed in 
table 4 was 0.90, and from the tables it will be seen that the Sr/Ca ratio 
varied from 0.5 to 4.1 nc Sr-89 per g Ca. The lowest values, Sr-89/Ca 0 . 5 , 
were found in tomato fruits and seeds of pea, and Sr-89/Ca ) 3.0 was found 
only in the roots of root crops. This is in accordance with the results of 
Martin* Newbould and Scott Russell (1957), who found that the plants were 
able to discriminate against Sr relative to Ca during the translocation of 
these elements within the plants. As a consequence the Sr-89/Ca ratio de-
creases from root to top (seed and fruit). 
The ratio between total Sr-89 and total Ca uptake (fig. 1) varied be-
tween 1.5 and 3.1, and the correlation coefficient increased to 0.98, indi-
cating that discrimination against Sr-89 relative to Ca probably does not oc-
cur during the root uptake. The results of the present investigation agree 
very well with those of Frederiksson et al. (1958) and Evans and Dekker 
(1962), who stated that the root uptake of Sr-89 by different plant species 
could be evaluated from their Ca uptake. 
Caesium 
The plants absorb Cs-137 from contaminated soil to a much smaller 
extent than they do Sr-89. A comparison of the concentration factors (the 
ratios of activity per g of plant material to the activity per g of soil) showed 
concentration factors for Sr-89 ranging from 2 to 20 and for Cs-137 from 
0.1 to 1.0 for the plant species used in the present experiment. The Cs-137 
content varied greatly between plant species (table 4). The root crops tended 
to accumulate most Cs-137, but no botanical group could be characterized by 
an extremely high or low Cs-137 concentration. 
Because of the chemical similarity between Cs-137 and K, the Cs-137 
uptake from contaminated soil is often related to the K-uptake. From the 
Cs-137/K ratios in the plant materials presented in table 4 it will be seen 
that no constant relationship could be observed when different plant species 
were grown in a contaminated soil. Also the total uptake of Cs-137 seems to 
vary independently of the K-uptake as shown in fig, 2. However, the analyses 
of the 1st and 2nd cuts of the grasses (table 4) indicate a relationship between 
Cs-137- and K-uptake. The Cs-137 concentration increased markedly from 
1st to 2nd cut, whereas the K concentration in the plant material decreased. 
These results agree with those obtained by Nishita et si. (1958 and 1960), 
who snowed that when the soil K was reduced by cropping, the plant uptake 
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of Cs-l37 increased« Prom the present experiment it may be assumed that 
Ifae relative absorption of Ce-13? and K does not depend as much on the plant 
species as on the soil chemistry determining the relative availability of 
these two elements« 
Influence of Soil Type 
Bye grass and red clover were grown as test plants in these investi-
gations. Five replicstes were used, and successive cuts were taken at ap-
propriate stages of development. The yield of dry matter was determined 
for each pot while the chemical and. radiochemical analyses were made on a 
composite sample made up by muting the plant material from the five re-
plications. 
Strontium 
The Sr-89 uptake from different soil types receiving either none or 
1 g CaCOg per kg of soil (2 meq/100 g) was measured. The soils were con-
taminated with 25 sc carrierfree Sr-89 per kg. The experiment commenced 
in September I960, and the plants were grown in the greenhouse for 11 
months, during which period six harvest were made. After the 2nd cut the 
rye grass was supplied with 100 mg N and 280 mg K per pot (added as a 10 
ml solution of KNOg), and after each of the following cuts 100 mg N was 
added per pot (10 ml solution of NHjNOg). The red clover received addi-
tional K and P (340 mg KH2PO>4 per pot) after the 5th cut. 
Summaries of the total yield of dry matter, the Sr-89 uptake and the 
average content of Sr-89 for the six cuttings are given in table 5. The yield 
of dry matter was not significantly influenced by the addition of 1 g CaCOg 
per kg soil, but the Sr-89 uptake was on an average reduced. However, this 
reduction was not very great, possibly because of the rather small amounts 
of CaCOq added. Some variation in Sr-89 concentration was observed during 
the growing period. It may have been caused by changes in the growing con-
ditions (temperature, light), but also a difference in stage of development 
at the time of cutting may have influenced the results. 
Fig* 3 allows the relationship between the average Sr-89 concentra-
tion of the crops and the exchangeable Ca of the soils. The concentration of 
Sr-89 decreases in both species with increasing content of exchangeable Ca 
in the soil. The concentration ia 2 - 3*times higher in red clover than in 
rye grass, which is also shown in table 5. 
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The Ca and Mg contents and the Sr-89/Ca ratios in the first crops of 
rye grass and red clover are given in table 6, and fig. 4 shows the ratios as 
a function of the exchangeable Ca in the soils. Hie ratios are approximately 
equal for rye grass and red clover grown on the same soil. In general, the 
Sr-89 concentration and the Sr-89/Ca ratio of the plants decrease with in-
creasing content of exchangeable Ca in the soil. Considerable differences, 
however, are found for crops grown on different soils containing equal a-
mounts of exchangeable Ca. These differences might be due to variations 
between the soils in plant availability of the exchangeable Ca as determined 
by extraction with N ammonium-acetate (table 1). Furthermore, the rela-
tive availabilities of Sr and Ca are influenced by the cation-exchange capaci-
ty (clay and humus content) and the degree of Ca saturation (Frederiksson et 
al. 1SS8 and 1961). The majority of the soils used in the present experi-
ment contained between 6 and 18 meq Ca per 100 g soil, and the Sr-89 con-
tent in the crops from these soils varied by a factor of about 5; the variation 
was generally in accordance with that of the Ca content, but also other soil 
characteristics influenced the results, apparently most when the soil had a 
rather low concentration of exchangeable Ca. 
The present investigation clearly demonstrates that the Sr concentra-
tion in crops grown on contaminated soils varies appreciably. This varia-
tion is mainly due to the difference between soils in content of plant-avail-
able Ca, but also other soil characteristics may be considered in evaluating 
the consequences of radioactive contamination of agricultural areas. 
Caesium 
Measurements were made of the Cs-137 uptake from twenty-two dif-
ferent soil types with 10 øc Cs-137 per kg. An investigation of the influence 
of carrier Cs and two methods of contamination was also made. The uptake 
by rye grass was measured in soils to which the Cs-137 had been supplied 
by the following methods: 
1. Carrierfree Cs-137 was added in solution to 30 g of soil, which 
was then air-dried and carefully mixed into the bulk of soil. 
2. Cs-137 solution containing 8 mg carrier Cs per mc Cs-137 was 
added in the same way as mentioned above (1). 
3. Cs-137 solution containing 8 mg carrier Cs per mc Cs-137 was 
added to 30 g quartz sand, which was then air-dried and mixed 
into the soil. 
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The uptake by red clover was only measured in soils contami-
nated with tarrierfree Cs-137 (method 1). 
The experiment commenced in February 1962, and the plants 
were grown in the greenhouse tor approximately 20 months, during which 
period 15 harvests were made of the red clover and 17 harvests of the rye 
grass. After each cutting, until the thirteenth (June 27, 1963}, the rye 
grass was supplied with 100 mg N per pot, usually in the form of NH4NO3 
solution, but after the 4th and the 8th cut KNO« solution was used, and the 
influence of added K was elucidated in the following cuts. The comparison 
of different methods of contamination (1, 2 and 3) was concluded after the 
8th cut, and to the pots given treatments 2 and 3 was then added 100 mg N 
in the form of Ca(N03)2 and Mg(NO«)2 respectively. In this way it was pos-
sible to use the 9th cut to compare the influence of KNOg, Ca(NO,)2 and 
Mg(N03)2 on the uptake of Cs-137. To the red clover was added KN03 (277 
mg K per pot) after the 4th cut, and the plants were then allowed to exhaust 
the soils of plant nutrients. 
Summaries of the total yield of dry matter, the Cs-137 uptake 
and the average uptake of Cs-137 per g of dry matter are given in table 7 
for the treatments using carrierfree Cs-137 (method 1). The Cs-137 uptake 
varied very much between soil types. An extremely nigh Cs-137 concentra-
tion was found in crops from the very light sandy soil no. 39 (indicated by 
dashed lines in fig, 5). The Cs-137 content in crops from the different soils 
in general decreased with increasing clay content in the soils. But some 
discrepancies from this general trend indicate that also other factors in-
fluence the plant availability of Cs-137. The uptake from soil no. 34 was 
rather large compared with the general trend. This may partly be explained 
by the relatively large content of organic matter in tl.\t soil (table 1). Ac-
cording to the results of Barber (1964) and Frederiksson and Eriksson (1966), 
the Cs-137 uptake is much larger from organic than from mineral soils. 
Another factor that might influence the variability in uptake of Cs-137 is 
differences in the types of clay minerals in the soils. 
Both the dry-matter production and the Cs-137 uptake varied 
appreciably during the period of growth. The accumulated dry-matter 
production and the Cs-137 contents in the crops as functions of time are 
shown in figs. 6-9, For convenience in presenting the result«, the soils 
were grouped according to their clay content and designated as loamy sand 
(clay ( 9.0%), sandy loam (clay 9.0 - 15.8%),and sandy clay loun (clay ) 
15.9%). The peat soil (no. 14) was grouped together with the sandy loams. 
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and the results from the extremely light sandy soil no. 29 were omitted in 
these comparisons. 
About 50% of the total yield of dry matter was obtained from the first 
six cuttings (figs. 6 and ?). During that period there was not very much 
difference in yield between the various soils. No. 14, however, was the 
most productive of the soils used. As the soil exhaustion of mineral nutrients 
continued, the productivity (dry-matter production per day) decreased and 
the differences between soil types became more pronounced. Some indica-
tions of seasonal variation can also be seen from the curves. The productivi-
ty decreased during autumn and winter (from the 6th to the 10th cut of rye 
grass), and a slight increase was observed during the spring and early sum-
mer of the second year of growth. But after about 500 days of growth the 
soils were so depleted of nutrients that the growth almost ceased. 
Fig. 8 shows the Cs-137 concentration in rye grass grown in different 
soils and the variation during the growing period. The difference between 
crops from the three groups of soil types is clearly demonstrated, and also 
within each group of soil the variation is appreciable. The general trend of 
the Cs-137 concentration in rye grass versus time is a very great increase 
from the 1st to the 4th cut and then a smaller concentration in the 5th and 6th 
crops followed by a moderate increase until the 8th crop. After the 8th cut-
ting the CB-137 concentration decreased appreciably for the following three 
crops; then it again increased until the 14th cut, and in the last three crops 
a decreasing concentration was observed. This general trend clearly shows 
the interaction between K and Cs-137 and indicates an important influence of 
N. As mentioned above, the soils were supplied with KNO« after the 4th and 
8th cuttings (points indicated by arrows on the abscissa of fig; 8), and the 
response was a very effective reduction in the Cs-137 uptake. The results 
agree very well with those reported by Nishita et al. (1960), who showed that 
K-fertilization reduced the Cs-137 uptake from soils depleted in native K by 
cropping. The decreased Cs-137 uptake observed for the last three crops 
could not be explained as an effect of K, but may perhaps have been caused 
by the change in N supplied after the 13th cut, when no more N was added. 
Also for the red clover (fig. 9) the influence of K on the Cs-137 up-
take was clearly demonstrated. Potassium was added only after the 4th cut, 
and a very great reduction in Cs-137 concentration was observed in the 5th 
crop. After the 5th crop a general increase in the Cs-137 concentration was 
found until the 10th crop. From that time a deviation from the general trend 
was observed. The Cs-137 content in crops from some of the moat productive 
soils (sandy clay loams) continued to increase, whereas the content decreased 
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in crops from other soi ls . In general the difference between soils increased. 
The cause of these effects could not be proved by the present experiment, 
but it might be differences in the extent to which the soi ls were exhausted of 
plant nutrients. 
The K content of red clover (fig. 10) was very large in the 1st crop, 
but decreased to a very low figure in the 4th crop. Addition of KNO« was 
followed by increased K concentration in the &th crop, and then a steady de-
crease was observed until about the five hundredth day of growth, from 
which a tendency to increased K concentration was noted for the remaining 
part of the growing period. The variation in K content corresponds very 
closely to the variation in Cs-137 content. When the K content decreases, 
the Cs-137 content increases and vice versa. It follows that a very great 
variation is to be found in the Cs-137/K ratios in crops. The value of this 
ratio as an indicator of the Cs-137 contamination is rather doubtful as com-
pared with that of the Sr-90/Ca ratio as a measure of the Sr-90 contamina-
tion. 
Influence of carrier Cs and method of contamination. The effects of 
the three different methods of Cs-137 application were measured in eight 
successive cuts of rye grass. Table 8 shows summaries of the results. 
The various treatments did not influence the production of dry matter. But 
the small amount of carrier Cs added in treatments 2 and 3 increased the 
Cs-137 uptake by about 20%. This i s in accordance with the results ob-
tained by Frederiksson et al. (1958) and Nishita et al. (1962). Using a 
somewhat higher carrier concentration than that used in the present ex-
periment, they found a very marked increase in the plant uptake of Cs-137. 
The comparison between treatment 2 (Cs-137 solution added to small soil 
samples before being mixed with the bulk) and treatment 3 (Cs-137 added 
to quartz sand) did not show any difference in Cs-137 content in the crops. 
Influence of KM>3, Ca(N03)2 an-1 Mg(NOg)^. After the 8th cutting 
of rye grass, the pots given treatment 1 were supplied with 100 mg N per 
pot in KNOo solution and those given treatments 2 and 3 with equivalent 
amounts of N in Ca(N03)2 and Mg(NO«)2 respectively. In table 9 the Cs-137 
concentrations in the 8th and 9th crops are given. It should be emphasized 
that the figures tor Ca(NC*3)2 and Mg(NO«)2 in the table are not strictly 
comparable with those for KNO» as about 20% less Cs-137 was absorbed in 
the foregoing 8 cuts. However, it may be assumed from the results ob-
tained that the interaction of Ca(N03)2 and Mg(NC*3)2 with the Cs-137 uptake 
is very small compared with the effect of KN03, 
CONCLUSIONS 
The plant uptake of radioactive Sr varies considerably between 
species and is closely correlated with the Ca uptake. The uptake of Sr-89 
by different plant species can be evaluated from knowledge of their Ca up-
take. The Sr-89/Ca ratio varies between different parts of the same plants, 
probably owing to discriminatiun against Sr relative to Ca during the trans-
location within the plants. The ratio i s relatively high in the roots of root 
crops and relatively low in seeds and fruits. 
The Sr-89 uptake from different soil types i s closely related to the 
content of exchangeable Ca in the soils . However, some deviations from 
this general trend indicate that the exchangeable Ca does not reflect the true 
availability of the soil Ca. Other soil factors may influence the relative 
availability of Sr and C a. 
Also the Cs-137 uptake varies appreciably between plant species, 
but no characteristic relation could be found for the Cs-137 and K contents 
of plants grown in soils abundantly supplied with K. However, when the 
soils were depleted of K by successive croppings, the Cs-137 content of the 
plants increased, and addition of K to such soil caused an important reduc-
tion in the Cs-137 uptake. The uptake from different soil types generally 
decreased with increasing clay content, but also the type of clay and the 
content of organic matter in the soil may be assumed to influence the results. 
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Tablal 
Charactariatlca of th« aolla ua*d in th« pot axparlmanta 
Soli 
no. 
2 
4 
6 
8 
» 
10 
11 
i a 
14 
15 
IS 
23 
23 
2« 
2» 
34 
31 
3« 
37 
33 
33 
40 
Locality 
7aar«v«jl« 
Fr«d«rtka 
Højgaard 
Vtnkal 
Aarup 
Ørum 
V«Jmm 
FUaOI 
Lammefjord 
Jyndavad 
EUlalMtJ 
Borria 
Borria 
Borrta 
Tarm 
Åatrup 
Spangabjarg 
Ødum 
Aakov 
Blangatadgård 
fUadU 
U U < Valby 
Soli typ« 
aandy loam 
loaray aand 
aand> loam 
•andy loain 
aandy clay loam 
aandy loam 
loamy aand 
aandy clay loam 
muck 
loamy coaraa a and 
calcaraoua clay loam 
loamy aand 
loamy aand 
loamy aand 
aand 
calcar«oua clay loam 
aandy loam 
aandy clay loam 
aandy loam 
aandy clay loam 
aandy clay loam 
loamy aand 
P 
>2 .0 
0 . 0 
3 .8 
M 
4.1 
0 .0 
2 .3 
3 .7 
0 .8 
0 .0 
0 .7 
0 .1 
0 .0 
0 . 0 
o.» 
0.5 
0.8 
0 .8 
0 .5 
1.3 
2.4 
0 .8 
0 .0 
•r i lc la a 
2 , 0 -
0.1 
it« In nut 
0 . 3 -
0 .02 
73 .8 
39 .2 
48 .4 
48.7 
49 .7 
49 .9 
37 .3 
30.1 
32 .7 
39 .3 
49 .3 
50 .2 
»0 .3 
50.7 
21.1 
4 4 . 9 
31.8 
56 .5 
45 .4 
48 .4 
33 .3 
67 .5 
0,02* 
0.G02 
13.3 
21.3 
15.1 
10.3 
5 .7 
< 0.003 
15.8 
8.0 
8,4 
13.7 
28.1 
11.8 
6 .0 
21.3 
30.6 
4 . 3 
21.0 
8.0 
6 .1 
6 .2 
3 . 9 
37.1 
12.2 
16 .9 
13.9 
15 .9 
16.3 
9 .0 
Contant 
of 
organic 
mattar 
« 
2 .8 
5,7 
3 .8 
2.4 
2 .8 
2 .9 
5.1 
2.1 
12,6 
2.1 
3 .5 
3 ,2 
3 .6 
3 .6 
3 .9 
3 . 2 
2.1 
2 .6 
1.9 
3 .0 
3.1 
2 .9 
Catton-
axchangi 
capacity 
mg/lOOg 
22.4 
26.4 
19.7 
17.5 
19.2 
16,6 
23 .7 
17.3 
47 .4 
12.2 
26.4 
19.1 
16.3 
17.6 
19 .0 
2 2 . 1 
19.4 
14 .2 
11.6 
13.5 
11.4 
16 .2 
B«M 
aatu-
ratton 
* 
99 
41 
37 
74 
49 
66 
30 
99 
94 
44 
93 
26 
33 
99 
7 
69 
64 
72 
51 
SI 
76 
93 
PH 
(H20> 
7.6 
6 .0 
6 .0 
7.2 
5 .8 
7.1 
5 .6 
7 .4 
7 .6 
6 .7 
6 .0 
5 .9 
5 .9 
6 . 0 
4 . 9 
7 .9 
7 .0 
7 .3 
7 .2 
6 ,6 
7 .1 
5 . 1 
CaCoJ 
* 
2 .5 
6.1 
12 .7 
4 4 . 7 
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Table 2 
Strontium and calcium contents in the soils extracted by 
Si ammonium acetate and 28f hydrochloric acid 
soil 
no. 
2 
4 
6 
a 
9 
10 
11 
13 
14 
IS 
18 
23 
25 
28 
29 
34 
35 
36 
37 
38 
39 
40 
i*q Sr /100 g soil 
NH4-Ac 
21.9 
14.3 
10.0 
15.0 
15.2 
11.6 
10.7 
20.5 
60.7 
5 . 5 
33.3 
5 . 9 
8.4 
8 .6 
-
29.0 
7 . 5 
14.1 
7 . 5 
8.-0 
U . 4 
6 , 4 
| HC1 
93.6 
25.6 
18.U 
20.5 
21.2 
24.9 
16.4 
29.9 
200.9 
7 . 5 
220.9 
6 . 8 
9 .4 
13.7 
-
419.7 
10.3 
17.1 
7 . 5 
8 .4 
16.9 
8 .2 
meqCa/100 g soil 
NH4*Ac 
16.8 
11.6 
8 .2 
12.1 
10.0 
11.8 
7 . 5 
15. 5 
38.0 
5 .1 
22.1 
4 . 1 
5 .4 
5 .8 
0 . 3 
25.4 
6 . 4 
9 .2 
5 .7 
6 .9 
9. a 
4 .4 
HC1 
67.0 
16.3 
11.8 
16.Q 
12.4 
16.6 
9 . 8 
23.7 
162.4 
6 .6 
184.3 
4 . 9 
6 . 6 
7 . 2 
0 . 6 
918,4 
8 . 8 
13.3 
7 . 1 
9 .1 
11.7 
5 .6 
neq S r /meq Ca 
NH4-Ac 
1.3 
1.2 
1.2 
1.2 
1.5 
1.0 
1.4 
1.3 
1.6 
1.1 
1.5 
1.4 
1.6 
1.5 
-
1.1 
1 .2 
1.5 
1.3 
1.2 
1.2 
1.5 
HC1 
1.4 
1.6 
1.5 
1.3 
1.7 
1.5 
1.7 
1.3 
1.2 
1.1 
1.2 
1.4 
1.4 
1.9 
-
0 . 5 
1.2 
1.3 
1.1 
0 . 9 
1.4 
1.5 
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Platt apaciaa, vartatiaa i 
T a W 3 
• I t t n w . {T*» i M M t g r l T ^ I f tU) 
S p a « * 
CrauiB«M 
Barlay (Hordaam utiwak) 
Otte ( A T M Bating 
Spring wbaat (TrittwM vvlfara) 
Sprint rya p i c a b c*na l t ) 
Hals« ^ a « owl**) 
M c * (Oryaa aattwaj 
Common atfUat (FaaJcwD miliaria«) 
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Patfua 
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-
-
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Pajbjarg B 
ØtolteAID 
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DalautaMt I h a m k IV 
Mora# Ølofla Q • 
ØtafttD 
ØtoftaB 
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Øtalt* 
Kaliadiiii Wiawlai 
-
Pajbjarg 9l» 
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-
-
-
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 i 
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-
-
gtoft« Nava XC 
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-
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• » • " 
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" • 
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" U 
* 11 
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J t t M M 
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YMU <• ( * * • 
' 
27" 
C M i 
W l t W 
• w t a f r j * 
M M M 
M M 
warn 
•y t p M , 1, M I 
" " 1 . M I 
C i * * • • * » « . i . » i 
" h M t 
H M M « , i . M I 
L M « 
• M M t M M , t . M l 
* * .— 
M d m f 
t n å l t M n w 
A I M M i t m r 
I n V M t N H I 
m^n -* 
! • ! • • ! 
C M M l M 
riBiiin|in. m i 
C l l l « l > ff, M * 
lapMv w f l 
» M l 
H h * M J * 
S*"1 
C M I M « 
l M l l | m » ) 
M a p w u l 
h w l n M ) 
k M W ( l M M » 
• M M M 
M m - r i M | t M > | 
» H « f M l M QMM»t 
tentlntli) 
C a m t l t a H M ) 
W - 7 1 " * ) 
C M ) } P«>»M) 
Q u i l l - f — " 
M n l M 
DW 
C M M ( M M * f i M ) 
q — p i n ) 
U M 
C M M i 
M M M M f n M ) 
M M W M Ø M f M l 
lutoi i l frMW) 
i M M I H P — M l 
J M M M M M 
T w m i w t l 
T a m o ) 
M M I 
F M D < * M t ) 
P t M M Ø M M * * M M ) 
F I M 
B M V l M M i ) 
H H P M N ) 
t v t f t w { ! • » - } 
. 
YtaM. 
4.4 
11.4 
11.1 
• . 1 
•4.4 
*.! 
M . 1 
•>• 
4 , 1 
1.1 
4 .4 
1.1 
4 . 1 
4 .4 
«.• 
n . i 
M . 1 
14,1 
1 « . * 
1.1 
4 . 1 
14.4 
4.4 
*.» 
4.4 
4 . 1 
11.1 
1.1 
I L * 
1 . * 
1.4 
1.1 
1.4 
1.1 
1 . * 
l l . l 
1.1 
1.« 
1.1 
1.1 
11.1 
1.4 
l t . t 
1.1 
1.1 
1.1 
1.1 
1.1 
»•• 
1.1 
1.4 
4 . 1 
h l 
».» 
».» 
n.i 
4.4 
11.1 
4.1 
1.1 
U . 1 
1.« 
fcM 
• M i 
• * • / • 
t u 
4 . M 
1.41 
»4 .M 
I . « 
4.11 
4.11 
I 4 . W 
l i . n 
• .« 
•.« 
U . M 
14.11 
11. M 
1S.4I 
H.1T 
H.44 
K.1T 
M . M 
M L I t 
•4.41 
U . M 
I . » 
M .41 
41.4« 
M . I T 
M . M 
U . M 
M . M 
i i . n 
M . M 
U . M 
M . M 
i i . n 
U.w 
14,14 
t i . t i 
H. M 
11. 41 
44.11 
4 1 . « 
M . M 
l t . l l 
11. M 
M . M 
14. M 
i i . n 
M . M 
t i . « 
t t , 4 1 
44.11 
H.M 
4.44 
» . •» 
U . M 
l . M 
H . n 
I I . n 
M.M 
41. H 
I I . M 
M . M 
I f r r M p l M I M M M 
e»»in 
• M / I 
4 . M 
l . M 
4 . M 
• .« 
••» 
4.11 
1.41 
4.44 
1 . « 
l . M 
*.n 
4.44 
1.11 
• .« 
».41 
l . M 
1.41 
I . M 
I . M 
l . M 
1.11 
».TI 
4 . U 
S . M 
l . l t 
4 .41 
l . M 
4 . M 
1.11 
4.11 
l . W 
1.44 
1 .M 
1 . « 
l . M 
1.44 
1 . « 
l . M 
l . M 
1 .M 
l .M 
1.4* 
1,14 
4.11 
l . M 
4 . M 
4.M 
l . M 
4. TI 
t i l 
14. M 
1 . « 
1 . M 
1,14 
4,14 
1,11 
l . M 
4,74 
» , M 
l . t f 
1.41 
L i t 
« ! * > • • 
C* 
- i f f 
4 . « 
t i t 
1.11 
l . M 
1 . M 
l . t l 
1.11 
T . M 
T . l l 
4.41 
t . M 
l . M 
S .M 
1.44 
I . M 
I I . M 
14. M 
14.14 
U . M 
l l . M 
14^4 
l l . l t 
l . M 
11.11 
n . M 
i i . i i 
14. M 
l l . M 
11.11 
1.41 
11.44 
4.44 
11.14 
14.11 
1.44 
4.11 
1 . H 
M.11 
1.14 
M . M 
I 4 . M 
l l . M 
4 . M 
L M 
l l . M 
• l . l t 
11,4« 
i . 44 
11.1« 
4 . M 
M . M 
11.14 
l . M 
I I . M 
11.44 
4.14 
M . W 
l . l l 
4 . M 
H . I I 
4 . M 
14.14 
MJ 
*•/• 
4.41 
t . n 
1.44 
l . l l 
t . M 
1 . « 
i . n 
i . « 
1 . H 
l . l l 
1.41 
t . l l 
l . M 
t . l l 
4 .11 
1.41 
l . M 
1.41 
1 . M 
1 . « 
l . l l 
1 . M 
l . l l 
l . M 
4 . M 
1 . M 
*.» 
l . M 
l . M 
1.14 
1.11 
l . M 
l . M 
H H 
1 . « 
1 . « 
1.44 
I . M 
i . T I 
1 . M 
l . M 
1.44 
l . M 
i . n 
l . M 
1.14 
t . l l 
i . n 
! .» 
1 . M 
14. M 
4 .41 
1.11 
l . M 
4 . M 
i . 11 
4.44 
1,44 
1.41 
1.4« 
l . M 
1.41 
K 
• « / • 
11.1 
11.1 
M . 1 
11.1 
l t . 4 
•4 .4 
14.4 
» . 1 
14.1 
11.1 
11.1 
11.1 
11.1 
11.1 
14.4 
11.1 
11.1 
14.1 
I t . I 
11.4 
I l t 
l l . l 
11.1 
11.1 
14.1 
14.1 
11.1 
11.1 
l l . l 
14.4 
14.1 
M . 4 
•4 .1 
M . 1 
11.4 
11.4 
4 . M 
11.4 
14.1 
11.1 
l l . l 
44.4 
M .4 
l l . l 
14.4 
11.4 
M . 1 
11.« 
M . 1 
11.1 
M . 1 
M . 1 
M .4 
I t ! 
• L I 
14.1 
l l . l 
M . 4 
11.1 
11.1 
l .M 
M.1 
Z /Wi 
1.4 
1.1 
1.1 
1.1 
1.4 
1.1 
1.4 
1.1 
1.1 
1.4 
1.4 
1.1 
1.1 
1.4 
1.4 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.4 
1.1 
1.4 
1.1 
1.1 
1.4 
1.4 
1.1 
1.1 
1.1 
1.1 
1.1 
t i 
k l 
1.1 
1.4 
1.1 
1.1 
1.1 
1.1 
1.1 
l . l 
1.4 
1.1 
1.1 
1.1 
t . 1 
1.1 
4 .1 
1.4 
1.1 
4 . 1 
1.1 
1.1 
1.1 
. L I 
1.1 
1.1 
( . 1 
1.1 
1.1 
~2 
<CH 
1 * 
M 
14 
11 
M 
n 
M 
M 
M l 
M 
444 
M 
i n 
i i 
1M 
111 . 
114 
1 M 
144 
11 
111 
1 1 * 
M 
M 
M 
M 
1 M 
M 
M 4 
M4 
4 M 
41 
44 
M 
M 
1M 
4 M 
441 
41 
n 
n 
74 
44 
11 
f l 
11 
M 
111 
M4 
H f 
I M 
111 
44 
44 
M ' 
f l 
141 
»T 
I M 
144 
T I 
M 
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Table 5 
Total yield of dry matter, Sr-89 uptake and average Sr-89 concentration 
in rye-grass and red clover from pot experiment with 20 soils with and 
without addition of CaCO«, (25 t*c Sr-89 per kg soil) 
Soil 
no. 
2 
i t 
4 
i i 
e 
i i 
B 
it 
9 
i i 
10 
i t 
11 
i t 
13 
•i 
14 
ti 
15 
i i 
IB 
n 
23 
t i 
25 
t t 
28 
t i 
29 
n 
34 
II 
35 
II 
36 
II 
37 
II 
38 
" 
" • 
CaCO~ 
added 
meq/100 
g SOil 
0 
2 
0 
2 
0 
2 
0 
2 
0 
2 
0 
2 
0 
2 
0 
2 
0 
2 
0 
2 
0 
2 
0 
2 
0 
2 
0 
2 
0 
2 
0 
2 
0 
2 
0 
2 
0 
2 
o 
2 
Dry matter 
g/pot 
Rye-
grass 
20.5 
20.7 
23.3 
23.6 
21.9 
22.7 
24.9 
24.5 
24.4 
24.2 
24.7 
25.7 
22.2 
23.0 
20.4 
20.7 
22.3 
22.9 
21.7 
21.7 
22.1 
22.0 
21.4 
22.8 
23 .2 
23.4 
22.2 
21.3 
17.7 
17 .3 
26.9 
26.0 
21 .2 
22.3 
21.7 
21.9 
20.7 
21.3 
19.4 
20.4 
Red 
clover 
38.8 
38.3 
36 .9 
34.4 
32.1 
32 .2 
38 .8 
38 .4 
38 .0 
37.0 
37.1 
38 .0 
33.7 
33 .9 
45 .7 
45 .8 
48 .3 
50.7 
31 .8 
33.6 
35 .9 
4 0 . 8 
34 .2 
34.1 
36.1 
36 .2 
40 .4 
38.8 
28.4 
27 .3 
41 .4 
40 .5 
39.6 
40 .7 
35.4 
4 2 . 2 
35 .9 
33 .8 
4 9 . 6 
53 .9 
Sr-89 uptake 
te/pot 
Rye-
grass 
1.30 
1.33 
1.19 
1.18 
1.65 
1.50 
1.40 
1.41 
1.59 
1.34 
1.17 
1.15 
1.71 
1.54 
1.00 
1.07 
0 .52 
0.47 
1.79 
. 1.49 
1.88 
1.62 
2.45 
2.17 
2.12 
1.94 
0.91 
0 .89 
2.18 
2.46 
0.63 
0.64 
1.25 
1.33 
1.16 
l . H 
1.90 
1.58 
1.30 
1.24 
Red 
clover 
6.43 
6.25 
6.52 
5.38 
7.23 
6.22 
6.69 
5.84 
7.90 
6.57 
5.56 
5.24 
8,05 
7.28 
5.85 
4 .72 
2.22 
2.72 
8.18 
6.95 
8.92 
9.28 
10.25 
9.42 
9.18 
7.98 
4 .59 
4.15 
9.26 
9.21 
2.57 
2.70 
5.45 
6.50 
5.86 
5.26 
9.00 
7.21 
8 .63 
7,10 
Average Sr-89 
concentration 
tnuC 
• u p v. 
Rye-
grass 
63 .2 
64 .0 
51.1 
49 .8 
15 .3 
66 .0 
56.1 
57.6 
65 .3 
55 .3 
47 .4 
44 .7 
77.0 
67.1 
48 .8 
51.8 
23.5 
20.4 
82 .5 
68.6 
85 .2 
73.4 
114.6 
95.1 
91.5 
82.7 
40 .8 
41 .9 
122.9 
142.1 
23.5 
25.0 
59.1 
59.8 
53 .5 
51.8 
91.9 
74 .2 
67 .2 
60.8 
/ g d. m. 
Red 
clover 
166 
163 
177 
156 
225 
193 
172 
152 
208 
178 
150 
138 
239 
215 
128 
103 
46 
54 
257 
207 
249 
228 
300 
276 
254 
221 
113 
107 
326 
337 
62 
87 
138 
160 
165 
125 
251 
213 
174 
132 
Sr-89 con-
centration 
red clover/ 
rye-grass 
2 .6 
2 .5 
3 . 5 
3 .1 
3 .0 
2 .9 
3 .1 
2 .6 
3 . 2 
3 . 2 
3 . 2 
3 .1 
3.1 
3 .2 
2 .6 
2 .0 
2 .0 
2 .6 
3 .1 
3 .0 
2 .9 
3 .1 
2 .6 
2 .9 
2 .8 
2 .7 
2 .8 
2 .6 
2 .7 
2.4 
- 2 .6 
2 .7 
: . 3 
2 .7 
3 .1 
2 .4 
2 .7 
2 ,9 
2 .6 
2 .2 
- 1 » -
Tsble 6 
Calcium and magnesium concentrations and Sr-89 to Ga ratios 
in the 1st crops of rye-grass and red clover from pot experiment 
with 20 soils with and without addition of CaCO« 
Soil 
no. 
02 
i i 
04 
o 
06 
•i 
oa 
• i 
09 
IT 
10 
ff 
11 
II 
13 
II 
14 
n 
IS 
- n 
18 
II 
23 
M 
25 
n 
ZB 
n 
29 
• i 
34 
i i 
35 
• i 
36 
II 
37 
II 
38 
II 
Ca 
added 
moq/100 
g soil 
0 
2 
0 
2 
0 
2 
0 
2 
0 
2 
0 
2 
0 
2 
0 
2 
0 
2 
0 
2 
0 
2 
0 
2 
0 
2 
0 
2 
0 
2 
0 
2 
0 
2 
0 
2 
0 
2 
0 
2 
Rye -grass 
mg per g dry matter 
Ca 
8.84 
7.87 
9.45 
9.40 
8.41 
8.25 
9.19 
9.05 
6.37 
6.95 
8.76 
9.45 
7.97 
8.18 
11.10 
11.30 
9.00 
8.25 
5.66 
6.98 
7.19 
7.28 
5.75 
6.44 
6.71 
7.81 
10.70 
10.40 
7.42 
7.81 
11.60 
12.00 
8.14 
6.51 
6.26 
8.03 
9.30 
9.25 
7.95 
6.43 
Mg 
0.87 
1.09 
1.02 
1.04 
0.75 
1.27 
1.35 
1.65 
1.29 
1.71 
1.40 
1.42 
1.76 
1.31 
1.11 
1.74 
1.57 
1.78 
1.25 
0.90 
1.85 
1.50 
1.59 
1.52 
1.64 
1.54 
1.56 
1.38 
1.58 
1.55 
1.58 
1.72 
1.50 
1.58 
1.84 
1.72 
1.38 
1.93 
1.59 
1.74 
uc Sr-89 
per gCa 
7.1 
7 .9 
6 . 3 
6 .2 
9 .0 
8 .0 
7 .7 
8 .5 
9.6 
8 .8 
6.6 
6 . 2 
10.1 
8 .9 
5.1 
5.7 
2 .6 
2 .7 
14.0 
11.2 
13.5 
11,1 
20.5 
16.3 
14.5 
11.7 
4 .8 
5 .0 
17.1 
19.7 
2.6 
2 .7 
10.5 
12.6 
11.0 
7.9 
12.7 
10.5 
10.2 
12.4 
Red clover 
mg per g dry matter 
Ca 
32.0 
30.9 
32.2 
32.9 
31.2 
33.7 
33.3 
32.3 
28.3 
29.9 
28.7 
32.5 
29.8 
31.5 
31.8 
32.7 
26.5 
25.6 
27.7 
28.1 
19.7 
24.9 
26.1 
27.9 
23.4 
25.5 
35,4 
36.4 
32.7 
31.9 
36.6 
34.8 
28.2 
28.6 
27.4 
28.1 
27.8 
31,8 
23.6 
28.0 
Mg 
5.66 
3.87 
4.91 
6.45 
6.47 
5.69 
4.76 
4.73 
6.63 
5.78 
4.68 
3.85 
5.71 
5.53 
6.39 
5.12 
6.10 
5.83 
6.62 
9.54 
6.53 
7.23 
7.62 
7.19 
5.36 
6.62 
6.28 
5.10 
8.58 
8.24 
9.14 
8,48 
5.14 
6.32 
5.15 
8.79 
8.46 
7.10 
4.71 
8.07 
tic Sr-89 
pergCa 
7 .2 
7 . 0 
6 . 7 
6 .6 
10.2 
7 . 9 
8 . 3 
7 .4 
10.0 
7 .8 
6 . 8 
5 . 6 
10.7 
8 .9 
5 .7 
4 . 4 
1.8 
2 .0 
12.2 -
8 . 9 
15.2 
11.3 
19.2 
15.5 
14.5 
11.8 
4 , 2 
3 .9 
15.0 
15.1 
2 .5 
2 .6 
7.5 
7 .9 
6 .7 
6 . 0 
IP.8 
8,1 
9 .8 
7 .1 
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Table 7 
Total dry-matter production and Cs-137 uptake by rye-grass (17. cut) 
and red clover (15. cut) grown .n pot experiment with 22 soils 
(10 nc carrierfree Cs-137 per kg soil) 
Soil 
no. 
2 
4 
6 
a' 
9 
10 
11 
13 
14 
15 
18 
23 
25 
28 
29 
34 
35 
36 
37 
38 
39 
40 
Rye-grass 
Dry matter 
g/pot 
53.6 
51.2 
47,6 
59.0 
50.6 
58.1 
50.2 
51.2 
73.7 
48.9 
56.9 
43 .5 
51.3 
53.9 
35.1 
62.7 
58.4 
60.7 
50.4 
49.7 
47.5 
46.3 
Cs-1 
miic/pot 
104.0 
159.0 
94.1 
102.3 
45.8 . 
106.5 
183.7 
16.3 
31.7 
231.2 
41.3 
120.7 
172.9 
190.1 
710.6 
112.3 
76.2 
56.8 
51.6 
11.5 
33.2 
97.2 
37 uptake 
muc/g d.m. 
1.94 
3.11 
1.98 
1.73 
0.91 
1.83 
3.66 
0 .32 
0.43 
4 .73 
0.73 
2.77 
3.37 
3.53 
20,24 
1.79 
1.30 
0.91 
1.02 
0.23 
0.70 
2.10 
Red clover 
Dry matter 
59 .4 
64 .5 
57.8 
70 .2 
61 .7 
65.6 
53.7 
71 .5 
113.0 
55, 8 
76.0 
54.7 
60.1 
64.0 
31.4 
74.1 
75,1 
73.3 
63.3 
76.9 
64,8 
51.0 
Cs-137 uptake 
muc/pot 
360.3 
729.9 
366.1 
289.3 
222.8 
355.5 
559.0 
113.4 
384.6 
930.9 
220.2 
607.8 
634.1 
* 740.6 
2159.0 
433.9 
423.7 
329,7 
289.7 
132.5 
214.3 
313.6 
mpc/g d.m 
6.07 
11.32 
6.33 
4.12 
3.61 
5.42 
10.41 
1.59 . 
3.40 
16.68 
2.90 
11.11 
10.55 
11.57 
68.75 
5.86 
5.64 
4,21 
4 .58 
1.72 
3.31 
6.15 
\ 
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Table 8 
Influence of carrier Cs and addition of Cs-137 on the dry-matter production 
(total of 6 successive cuttingB) and Cs-137 uptake by rye-grass grown in 
pot experiment with 21 soils (10 nc Cs-137 per kg soil) 
Soil 
no. 
2 
4 
6 
8 
9 
10 
11 
13 
14 
15 
18 
23 
25 
28 
29 
35 
36 
37 
38 
39 
40 
Dry 
1 
38.6 
33 .9 
32 .2 
39.8 
35.5 
37 .8 
33.0 
37.3 
39.4 
33.8 
39.8 
33.2 
34.4 
36 .0 
26.6 
39 .2 
40 .5 
32 .8 
31 .9 
32 .8 
29.6 
matter. 
2 
38 .9 
34.0 
31.6 
40 .0 
35 .8 
37.4 
32.2 
35.4 
49 .6 
34.1 
40 .7 
33.4 
34.5 
35.2 
26.4 
39.7 
41.2 
32.7 
32.8 
34 .5 
29.9 
g/pot 
3 
38.5 
33 .9 
32 .9 
39 .0 
36 .2 
37 .9 
33 .6 
38.1 
49 .4 
33 .8 
39.2 
32.4 
35.0 
36.1 
26.3 
38 .9 
4 0 . 2 
32 .8 
32 .0 
33 .7 
29 .3 
Cs-137 i 
1 
83.6 
107.1 
6 4 . 2 
66 .6 
38 .2 
66 .6 
124.6 
12.4 
17.7 
166.8 
29.1 
108.5 
113.6 
113.5 
670.1 
48 .7 
35.7 
32 .8 
5.82 
28.0 
68 .3 
iptake, ni c/pot 
2 
81.9 
137.7 
67.1 
83.5 
47 .8 
61.9 
134.9 
13.5 
18.1 
203.2 
36.3 
124.5 
125.1 
115.0 
894.6 
67.8 
46.8 
38.4 
6. S£ 
34.2 
65.0 
3 
79.0 
122.9 
82.4 
72.0 
47 .2 
76.1 
133.0 
14.8 
18.2 
199.1 
32 .9 
111.3 
119.2 
112.0 
950. 2 
69 .7 
40 .4 
37.4 
7.49 
30.1 
73.0 
Cs 
m 
1 
2.17 
3.15 
1.99 
1.67 
1.08 
1.76 
3.78 
0.33 
0.36 
4 .93 
0.73 
3 .27 
3.30 
3.15 
25.19 
1.24 
0.88 
1.00 
0.18 
0.85 
2.31 
-137 uptake, 
Mc/g d .m. 
2 
2.10 
4 .05 
2 .12 
2 .09 
1.33 
1.65 
4 .19 
0 .38 
0.37 
5. 95 
0.89 
3.74 
3.62 
3.26 
33.87 
1.71 
1.14 • 
1.18 
0.21 
0.99 
2.17 
3 
2.05 
3 .63 
2.51 
1.85 
1.33 
2.01 
3.96 
0.39 
0.37 
5.89 
0.84 
3,44 
3.41 
3.10 
36.48 
1.79 
1.00 
1.14 
0.23 
0.89 
2.50 
Table 9 
Influence of added KNOu, Ca(N03)2 and Mg(N03)2 on the Cs-137 uptake 
by rye-grass grown in pot experiment with 21 soils. The difference 
between the 8th and the 9th crop is caused by (1) KN03> (2) Ca(N03)2 
and (3) Mg(N03>r (10 HC Cs-137 per kg soil) 
Soil 
no. 
2 
4 
6 
8 
9 
10 
11 
13 
14 
15 
18 
23 
25 
28 
29 
35 
36 
37 
38 
39 
40 
8th cut. 
1 
2.95 
3 .43 
1.67 
2 .43 
0 .53 
2.22 
3.31 
0.36 
0.47 
5.64 
1.12 
3.74 
2.71 
3.41 
30.96 
1.68 
1.45 
1.09 
0.09 
0.97 
1.54 
nilic Cs -137 /g d, m . 
2 
2.82 
4 .79 
2.20 
3. 16 
0.64 
1,84 
4 .20 
0 .30 
0.47 
5.71 
1.24 
4 .12 
3 .15 
3.53 
31.27 
2.22 
1.48 
1.34 
0 .16 
0 .68 
1.74 
3 
2 .90 
4 .26 
2.53 
2.74 
0.84 
2 .68 
3 .88 
0.36 
0 .38 
7.04 
1.48 
3.59 
3.64 
3.56 
32.67 
2.35 
1.63 
1.28 
0 .15 
0.67 
3.33 
9th cut. 
1 
1.61 
1.06 
0 .70 
1.03 
0.21 
0.82 
1.01 
0.22 
0.26 
1.78 
0.48 
1.34 
1.08 
1.33 
11.72 
0.72 
0.63 
0 .43 
0.06 
0.24 
0.56 
ran c Cs -137 /g d . m . 
2" 
3.81 
4.24 
2.08 
2.70 
0.62 
1.74 
3.44 
0.42 
0.49 
6.69 
1.21 
4.36 
3.30 
3.00 
47.04 
1.96 
1,22 
1.15 
0.17 
0.66 
1.47 
3 
3.44 
4 . 0 0 
2 .13 
2 .31 
0 .72 
1.92 
3 .59 
0 .47 
0 .43 
6 .18 
1.28 
4 .12 
3.32 
3 .49 
46.02 
1.63 
1.47 
1.20 
0 .19 
0.61 
2.02 
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